Sentinel and other mutational effects in offspring of cancer survivors.
To date, no agent has been documented to cause germ cell mutation in human beings, with the possible exception of radiation causing abnormal meiotic chromosomes in testes. For studies in humans, mutation epidemiologists prefer the cohort approach, starting with an exposed population and looking for mutations that may be expressed in offspring as variants in health, chromosomes, proteins, or nucleic acids. Currently patients with cancer are the cohort exposed to the largest doses of potential mutagens, i.e., radiotherapy and drugs. In 12 large studies with over 825 patients and 1573 pregnancies, 46 (4%) of 1240 liveborns had a major birth defect, a rate comparable to that in the general population. One of these was a classic sentinel phenotype, i.e., a new sporadic case of a dominant mendelian syndrome. In collaboration with 5 U.S. cancer registries, we interviewed a retrospective cohort of 2383 patients diagnosed with cancer under age 20 years, from 1945 through 1975. Records were sought to verify major genetic disease, defined as a cytogenetic or single gene disorder or 1 of 15 isolated birth defects. In 2308 offspring of survivors, 5 had a chromosomal syndrome, 11 had a single gene disorder, and 62 had at least one major malformation. Among 4722 offspring of sibling controls, the respective numbers were 7, 12, and 127, nonsignificant differences. 7% of the parents of the offspring with possibly new mutations received potentially mutagenic therapy, compared with 12% of parents of normal children. Since pregnancy in or by cancer survivors is still a rare event, future efforts to document germ cell mutation may be best studied through international cooperation coupled with diverse laboratory measures of mutation.